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© Deodorizer. 

@ A deodorizer comprising, as an effective component, at 
least one compound selected from the group consisting of 
metal silicates and metal salts of aluminum-containing silicates 
having a following composition, in terms of an oxide: 
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S1O2: 5 to 80 mofeo/o 
MO ■§-: 5 to 65 moleO/D 
AI203: 0 to 60 moleo/o 

wherein M represents at least one metal selected from the 
group consisting of zinc, copper, silver, cobalt, nickel, iron, 
titanium, barium, tin, and zirconium, and n is a valence of the 
metal. 




5DOCID: <EP 0282287 A2J_> 



0 282 287 

Description 

DEODORIZER 



BACKGROUND OF THE INVENTION 

5 

1. Field of the Invention 

The present invention relates to a deodorizer. More specifically, it relates to a deodorizer capable of 
effectively removing various offensive or undesirable smells derived from, for example, hydrogen sulfide, 
ammonia, mercaptans, amines, lower fatter acids. The present invention also relates to sanitary goods for 
10 absorbing a humor, such as sanitary napkins and baby diapers and a deodrizing sheet 

2, Description of the Related Art 

The increasing urbanization of formerly sparsely-populated areas has brought more people into daily 
contact with the various smells and odors of their environment and this has led to a strong interest in and 
15 severe criticism of particularly offensive odors. Various methods for treating offensive odors are known in the 
art, of which the following are typical: 

(1) Sensitive Deodorizing ... Masking with perfumes orflavors; " 

(2) Physical Deodorizing ... Adsorption with, for example, activated carbon or absorption or clathrating 
with, for example, cyclodextrin; 

20 (3) Chemical Deodorizing ... Neutralization with an acid or alkali, oxidation or reduction with an oxidizing 

agent or reducing agent, or addition with, for example, lauryl methacrste; and 

(4) Biological Deodorizing ... deodorizing by germicidal action with germicide, or effects with 
microorganisms or enzymes. 
The sensitive deodorizing method Is often unsuccessful, since only the flavor of the ordor is changed and 
25 the offensive odor itself is still present although masked, and thus if the balance between the offensive odor 
and the flavor is lost, the offensive odor again prevails and the balance must be restored. 

In the physical deodorizing method, although the offensive odor is, absorped or clathrated, problems arise 
in that the adsorption power or clathrating power is not strong enough for the practical use. 

in the chemical deodorizing method, certain chemicals should not be used from the viewpoint of safety and 
30 a chemical deodorization of one offensive odor can be achieved, this same process will have no affect on the 
other various offensive odors generated in daily life. 

In the biological deodorizing method, disadvantages in the deodorizing rate and a continuous effect or 
durability arise and, therefore, universal effects cannot be obtained by a single deodorizing method. 
Conventionally activated carbon is most widely used, and is known as a deodorizer capable of adsorbing 
35 various offensive odor components. However, of these offensive odor components, the capability of activated 
carbon for the adsorption of lower amines is small and, in particular, the deodorizing power thereof against 
hydrogen sulfide and ammonia is low. 

Various attempts have been made to solve the above-mentioned problems. For example, JP-A-55-51421 
(i.e., Japanese Unexamined Patent Publication) proposes that halides be supported on activated carbon; 
40 JP-A-53-1 37089 proposes that metals be supported on activated carbon; and the adhesion or deposition of 
acids or alkalis has been studied. 

However, since these activated carbons exhibit acid or alkaline properties when moisture or the like is 
adhered thereto, they cause unpreferable corrosion or must be handled as a hazardous material and, 
therefore, are not suitable for use in daily life. 
45 Furthermore, it is disclosed in, for example, JP-A-58-156539 and 59-146578, that ferrous or ferric salts can 
be used as a deodorizer. Especially, it is reported that ferrous salts are effective for deodorizing basic or 
alkaline offensive odors such as ammonia, but can not cope with hydrogen sulfide, mercaptan or the like. 

Furthermore, various sanitary goods for absorbing a humor, such as sanitary napkins and paper diapers 
having absorbents for liquid provided inside, have been proposed. Basically, these sanitary goods must, of 
50 course, have an excellent absorption power, but in addition to the absorption power, it is also important that 
they suppress the offensive odors derived from the humor. For example, offensive odors are generated from 
sanitary napkins which have absorbed menstrual blood. These odors are generated from the formation of, for 
example, ammonia, amines, mercaptans, and hydrogen sulfide by a decomposition of amino acids contained in 
the menstrual blood. To suppress these odors, conventionally activated carbon is most widely used, but since 
55 activated carbon is black, it is not preferable for use with such sanitary goods from the standpoint of visual 
appearance. Many proposals have been made to use non-black deodorizers such as zeolites and chlorophyll, 
as disclosed in, for example, Japanese Unexamined Utility Model Publication Nos. 48-115995, 49-6898, 
52-86299, 55-75318, and 60-8249803, but sanitary goods having satisfactory deodorizing or odor-preventing 
effects can not be obtained thereby. 
60 Furthermore, various deodorizing sheets are utilizaed in, for example, filter materials, sanitary goods, and 
other deodorizer in the form of a sheet Conventionally, the deodorizing sheets are prepared by adhering 
activated carbon to a porous sheet an adhesive, or by sheeting a blend of fiber and activated carbon as 
disclosed in Japanese Unexamined Patent Publication Nos. 53-113288 and 53-61582. However, again, the use 
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of activated carbon is not preferable from the standpoint of visual appearnce as mentioned above. In addition, 
since there are certain selectivities in the gas absorbability of activated carbon, the wide effects for various 
odors cannot be expected. 

SUMMARY OF THE INVENTION 5 

Accordingly, the objects of the present invention are to eliminate the above-mentioned disadvantages of the 
prior art and to provide a deodorizer capable of exhibiting a strong and excellent deodorizing power against 
various offensive odors caused by, for example, hydrogen sulfide, ammonia, mercaptans, amines, and lower 
fatty acids generated in daily life, and having a high safety and easy handling properties. 

Another object of the present invention is to provide sanitary goods having excellent deodorizing or w 
odor-preventing effects against unpleasant odors generated from a humor, especiaily a menstrual odor, 
excellent appearance because the color black is not used, and are comfortable to wear when in use. 

A further object of the present invention is to provide a white deodorizing sheet having excellent 
deodorizing effects against a wide variety of odors. 

Other objects and advantages of the present invention will be apparent from the following description. 15 
In accordance with the present invention, there is provided a deodorizer comprising, as an effective 
component, at least one compound selected from the group consisting of metal silicates and metal salts of 
aluminum-containing silicates having the following composition, in terms of an oxide: 

Si02: 5 to 80 moieo/o 20 
MO f: 5 to 65 moleo/o 
AI203: 0 to 60 moieP/o 

wherein M represents at least one metal selected from the group consisting of zinc, copper, silver, cobalt, 
nickel, iron, titanium, barium, tin, and zirconium, and n is a valence of the metal. 25 

In accordance with the present invention, there is also provided sanitary goods comprising (i) an inorganic 
white powder having a following composition, in terms of an oxide: 

ZnO: 5 to 60 moleO/o 
S1O2: 5 to 80 moleo/o 
AI2O3: 0* to 60 moieo/o 
* not including AI2O3 

as a deodorizer and (H) a polymer absorbent powder as a liquid absorbent. 

In accordance with the present invention, there is also provided sanitary goods comprising (i) an inorganic 35 
white powder having a following composition, in terms of an oxide: 

ZnO: 5 to 60 moieo/o 
Si02: 5 to 80 moleo/o 

AI2O3: 0 to 60 moieo/o 40 

as a deodorizer and (ii) a polymer absorbent powder as a liquid absorbent. 

In accordance with the present invention, there is further provided a deodorizing sheet comprising, as an 
effective component, zinc aluminosiiicate having a following composition, in terms of an oxide, dispersed or 
supported on a porous sheet: 45 

Si02t 5 to 80 moleo/o, preferably 25 to 75 mole°/o 
ZnO: 5 to 65 mole<Vo, preferably 15 to 60 mole<yo 
AI2O3: 1 to 60 moJeo/o, preferably 1 to 60 mole^/p 

BRIEF DESCRIPTION OF THE DRAWING 

The present invention will be better understood from the description set forth below with reference to the 
drawings, in which : 

Figure 1 illustrates an apparatus for determining the deodorizing amounts; and 

Fig. 2 illustrates a test method for determining the deodorizing effects! 55 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The metal silicates and metal aluminum-containing silicates usable in the present inyention have the 
above-mentioned composition, in terms of an oxide. The preferable compositions are as follows: 
Si02: 25 - 75 moleo/o m 
MO f: 15-60 moieo/o 
AI2O3: 0-45 moieo/o 

The metal silicates or metal aluminium-containing silicates according to the present invention usually in the 05 
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form of a white or pale-colored powder can be obtained by reacting, for example, water-soluble silicates, 
water-soluble metal salts or, further, water-soluble aluminum salts and/or water-soluble aiuminates, in an 
amount ratio corresponding to the above-mentioned composition ratio in the presence of water, followed by, if 
necessary, heating the resultant precipitates in the presence of water. 
5 The above-mentioned reaction readily proceeds by a metatheticai reaction. That is, when an alkali silicate 
such as sodium silicate is used as a silica component, when a water-soluble metal salt such as chloride, 
nitrate or sulfate is used as a metal oxide component, and optionally, when sodium aluminate and/or a 
water-soluble aluminum salt such as aluminum chloride or aluminum sulfate are used if alumina is to be 
included, these components are mixed together in the presence of water, followed by effecting the 

10 metatheticai reaction. * . 

In the case of sanitary goods, a white inorganic powder having oxide compositions of 5 to 60 moleo/o, 
preferably 15 to 55 moieo/o of ZnO, 5 to 80 moleo/o, preferably 25 to 75 rnoleo/o of Si0 2 , and 0 to 60 moleo/o, 
preferably 0 to 45 moie°/o of AI2O3 is used as a deodorizer. These materials can be obtained by reacting 
water-soluble silicates, water-soluble zinc salts, and optionally, water-soluble aluminum salts and/or 

15 water-soluble aiuminates, in an amount ratio corresponding to the above-mentioned composition ratio, in the 
presence of water followed by, if necessary, heating the resultant precipitates in the presence of water. This is 
also the metatheticai reaction as mentioned above. Thus, when an alkali silicate such as sodium silicate is used 
as a silica component, when a zinc salt such as zinc chloride, nitrate, or sulfate is used as a ZnO component, 
and optionally when sodium aluminate and/or a water-soluble aluminum salt such as aluminum chlonde or 

20 aluminum sulfate are used if alumina is to be included, these components are mixed together in the presence 
of water followed by effect the metatheticai reaction. 

To uniformly effect the above-mentioned metatheticai reactions, it is preferable to simultaneously add, to an 
aqueous dispersion containing silica previously dispersed therein, an aqueous silicate solution, an aqueous 
metal salt solution (or an aqueous zinc salt solution in the case of the sanitary goods) and, optionally, an 

25 aqueous solution containing the alumina component, while allowing a reaction. The metal silicates or metal 
aluminum-containing silicates obtained by this method have superior deodorizing effects. 

The above-mentioned metatheticai reaction can be carried out at room temperature, but also can be carried 
out upon heating at a temperature of up to, for example, about 95° C. The preferable pH range of the reaction 
system during the simultaneous addition is preferably maintained at 5 to 10, especially 6 to 9. If necessary, the 

30 pH of the reaction mixture can be controlled by the addition of an acid or alkali to maintain the 
above-mentioned pH range. m 

The above-mentioned simultaneous addition of the reactahts allows to the formatron of precipitated metal 
salts (or zinc salt) of silicates or metal salts (or zinc salts) of aluminum-containing silicate having a composition 
substantially corresponding to those of the aqueous solutions. The precipitates thus formed are separated, or 

35 optionally are heated in the presence of water, to obtain white or pale-colored fine powder (or white fine 
powder in the case of zinc silicate). 

Alternatively, metal silicates or metal aluminum-containing silicates can be produced by co-precipitating an 
aqueous solution containing the metal salts or the aluminum salts therewith under an alkaline condition, 
followed by hydrothermaily reacting the resultant precipitates and silica under pressure. 

40 Furthermore, in the case of the zinc silicates or zinc aluminum-containing silicates, the desired silicates can 
be produced by co-precipitating an aqueous solution containing zinc salts or the aluminum salts therewith 
under an alkaline condition, followed by hydrothermaily reacting the resultant precipitates and silica under 
pressure. 

The resultant product can be dried at a temperature of, for example, 100° C or more, preferably 150°C to 

45 220° C. Thus, the desired white powder can be obtained in the case of zinc silicates or zinc 
aluminum-containing silicates. Although there are no critical limitations to the particle sizes of the resultant 
powder the average diameter is preferably 0.1 to 100 jim, more preferably 0.5 to 30 [im. 

Although there are no critical limitations to the surface area of the silicates, the preferable specific surface 
area of 100 m 2 /g or more, determined according to a BET method using nitogen. 

50 Since the present deodorizer contains, as an effective component, the above-mentioned metal silicates or 
metal aluminum-containing silicate, the deodorizer possesses the characteristics of both a solid acid and a 
solid bases. Furthermore, in the structure of the present deodorizer, the acidic SiOa and the basic metal oxide 
are bonded, and accordingly, the present deodorizer exhibits good deodorizing effects against both basic 
offensive odors and acidic offensive odors. 

55 Although the deodorizing mechanism of the present deodorizer composition is not clear, the oxidation and 
reduction reactions caused by the above-mentioned structure and the adsorption function of the metal 
silicates or the metal aluminium-containing silicates are synergisticaliy combined. 

Since the metal silicates or the metal aluminum-containing silicates used as an effective component in the 
present deodorizer composition can be obtained in the form of a fine powder, the present deodorizer can be 

60 readily supported on, for example, paper or sheet, and has an excellent processability or workability. Thus, the 
present deodorizer has a high applicability. 

Furthermore, since the present deodorizer composition uses the metal aluminum-containing silicate 
comprising S162 , ZnO, Ai 2 0 3 , and H 2 0 , the present deodorizer composition is non-toxic and has a high 
safety. Furthermore, the present deodorizer can be appropriately used in the fields of, for example, cosmetics, 

65 sanitary napkins, and paper diapers, due to the high whiteness, thereof. 
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When the present deodorizer is used as sanitary goods, the present deodorizer is y^ed together with' 
polymer absorbents. The polymer absorbents * usable in the present invention are those which are 
water-insoluble and water-swellable. Examples of such polymer absorbents are homopolymers or copolymers 
containing, as a fundamental constituent, acrylic acid and methacrylic acid such as crosslinked sodium 
polyacrylates and crosslinked sodium polymethacrylates. The preferable average size of the polymer 5 
absorbent powder is 10 to 1000 p.m, more preferably 150 to 600 u,m. 

According to the present invention, as the deodorizer for sanitary goods, the above-mentioned inorganic 
white powder is used in combination with the above-mentioned polymer absorbent powder. Although there 
are no critical limitations to the ratio of the inorganic white powder and the polymer absorbent powder to be 
used in the sanitary goods, the preferable amount of the inorganic white powder is 5 to 80 parts by weight, :i 10 
more preferably 10 to 60 parts by weight, based on 100 parts by weight of the polymer absorbent powder! 

The inorganic white powder and the polymer absorbent can be combined in any fgjm. That is, both 
components can be mixed together, or both components can be separately placed, for example, the Inorganic 
white powder layer and the polymer absorbent layer can be combined as independent layers. Furthermore, the 
inorganic white powder can be coated on the surface of the polymer absorbent powder. The inorganic white is 
powder and the polymer absorbent powder can be supported at any part of the sanitary goods. For example,' 
these powders can be dispersed in an absorbent for sanitary goods, can be located on the surface of the raw 
materials such as non-woven fabrics covering the absorbent, or can be inserted into, or laminated on the 
surface of, the absorbent in the form of a layer. In the case of, for example, sanitary napkins or paper diapers, 
these powders are preferably laminated in the absorbent. gg 

According to the present invention, the deodorizing sheet containing white zinc aluminosilicate is provided 
as mentioned above. 

The zinc aluminosilicate in the form of white powder may be prepared by reacting, for example, 
water-soluble silicates, water- soluble zinc salts, and water-soluble aluminum salts and/or water- soluble 
aluminates, in an amount ratio corresponding to the above-mentioned composition ratio In the presence of 25 
water, followed by, if necessary, heating the resultant precipitates in f the presence of water. 

The above-mentioned reaction readily proceeds by a metathetical reaction. That is, when an alkali silicate 
such as sodium silicate is used as a silica component, when a water-soluble zinc salt such as the chlorid.a, 
nitrate or sulfate is used as a metal oxide component, and, when sodium aluminate and/or a water^solubie 
aluminum salt such as aluminum chloride or aluminum sulfate are used, these components are mixed together 30 
in the presence of water, followed by effecting the metathetical reaction. The nietathetical reaction conditions 
may be the same as mentioned above. As the zinc aluminosilicate, those having a Hunter's whiteness of 80% 
or more are preferably used, because the visual appearance can be further improved. 

As the porous sheet materials usable in the present deodorizing sheets, natural or regenerated fiber such 
as cotton, rayon, pulp, linen; and synthetic or semi-synthetic fiber such as acetate, polyester, and polyamide 35 
may be used. The zinc aluminosilicate may be dispersed or supported on the poroys sheet In any conventional 
manner. For example, a binder is used, or a sheet Is made by blending with fiber such as short cut fiber of, for 
example, pulp, rayon, polypropylene fiber, or ester fiber. The zinc aluminosilicate powder may be added to 
disperse in a dispersion, followed by making a deodorizing sheet. 

There are no critical limitations to the amount of the zinc aluminosilicate, the zinc aluminosilicate is 40 
preferably dispersed or supported on the porous sheet in an amount of Wo to 50<3/o by weight, based on the 
total weight of the deodorizing sheet. When the amount of zinc aluminosilicate is too small, the deodorizing 
effects are decreased. Contrary to this, when the amount of zinc aluminosilicate is too large, the zinc 
aluminosilicate tend to be removed or separated from the surface of the porous sheet. 

As explained above and in Examples hereinbelow, according to the present invention, excellent deodorizing 45 
effects against various offensive odors generated from such as hydrogen sulfide, mercaptans, amines, and 
lower fatty acids can be obtained by using the metal silicates or metaJ aluminum containing silicates having the 
specified compositions. 

Furthermore, according to the present invention, sanitary goods capable of effectively suppressing 
unpleasant odors generated from the absorbed humor and having an excellent appearance due to the 5a 
whiteness of the inorganic white powder, and providing more comfort when worn, compared with those using, 
a colored deodorizing component such as activated carbon, can be obtained, and thus the effects of the 
present invention are remarkable in women's sanitary napkins and will be greatly appreciated by women. 

Furthermore, since the zinc aluminosilicate posseses a basic structure in which a SI04 or AIO4 tetrahedron 
layer and a ZnOe octahedron layer are combined in two or three layers, the zinc aluminosilicate haa thg* 55 
properties of a solid acid or solid base and acts effectively against a variety of offensive odors. Consequently,' 
the deodorizing sheet of the present invention exhibits an excellent deodorizing power against various, 
offensive or unpleasant odors and also has a high degree of whiteness and therefore, is wicjely applicable as 4 
for example, a deodorizing sheet in sanitary goods, filters, and the like. 



EXAMPLE 

The present invention will now be further, illustrated by, but is by no means limited to, the following 
Examples. 



60 



5 



DOCiD: <EP 0282287A2_I_> 



0 282 287 



Example 1 

A 109 g amount of #3 sodium silicate (S1O2: 22.00/0, Na20: 7.09/o) and 94 g of sodium hydroxide (NaOH 
content: 2.35 mole) were dissolved in water to prepare 1 liter of asolution A (SiOg content: 0.4 mole). 

On the other hand, 95 g of zinc chloride (anhydrous salt) and 97 g of aluminum chloride (hexahydrate) were 
5 dissolved in water to prepare 1 liter of a solution B (ZnO content: 0.7 mole, AI2O3: 0.2 mole). 

One liter of water was charged into a 5 liter beaker and, while stirring, the solutions A and B were 
simultaneously added thereto at a feed rate of about 25 cc/min, respectively. The pH of the resultant reaction 
mixture was 6.9 after the addition. 

The stirring was further continued and, after aging for 30 minutes, the mixture was heated at a temperature 
10 of 85 to 90° C for 2 hours on a water bath. The reaction mixture thus obtained was filtered with aspiration, 
followed by washing with water and drying at a temperature of 1 1 0° C. The cake thus obtained was shifted with 
a sieve to obtain metal (zinc) salt of aluminum-containing silicate in the form of white particles having size of 8 
to 16 mesh (Tylor). 

The composition of the three components and the BET specific surface of the resultant particles are shown 
15 in Table 2 together with the data of the following Examples and Comparative Examples after Comparative 
Example 3. 

Example 2 

A 139 g amount of #3 sodium silicate (Si02: 22.00/o, Na 2 0: 7.0»/o) and 88 g of sodium hydroxide (NaOH 
20 content: 2.2 mole) were dissolved in water to prepared liter of a solution A (Si02 content: 0.51 mole). 

On the other hand, 65 g of zinc chloride (anhydrous salt) and 126 g of aluminum chloride (hexahydrate) were 
dissolved in water to prepare 1 liter of a solution B (ZnO content: 0.48 mole, AI2O3: 0.26 mole). 

One liter of water was charged into a 5 liter beaker and, while stirring, the solutions A and B were 
simultaneously added thereto at a feed rate of about 25 cc/min, respectively. The pH of the resultant reaction 
25 mixture was 8.6 after the addition. 

The reaction mixture obtained above was treated in the same manner as in Example 1 . Thus, metal (zinc) salt 
of aluminum-containing silicate in the form of particles having a size of 8 to 16 meshes. 

The results are shown in Table 1. 

30 Example 3 

A 164 g amount of #3 sodium silicate (S1O2: 22.00/0, HqlzO: 7.00/o) and 57 g of sodium hydroxide (NaOH 
content: 1 .43 mole) were dissolved in water to prepare 1 liter of a solution A (Si02 content: 0.6 mole). 

On the other hand, 123 g of zinc chloride (anhydrous salt) was dissolved in water to prepare 1 liter of a 
solution B (ZnO content: 0.9 mole). 
35 One liter of water was charged into a 5 liter beaker and, while stirring, the solutions A and B were 
simultaneously added thereto at a feed rate of about 25 cc/min, respectively. The pH of the resultant reaction 
mixture was 6.1 after the addition. 

The reaction mixture obtained above was treated in the same manner as in Example 1. Thus, metal (zinc) 
silicate, in the form of particles having a size of 8 to 16 meshes. 
40 The results are shown in Table 2. 

Example 4 

A 77 g amount of #1 sodium silicate (S1O2: 35.0Q/o, Na20: 17.5Q/0) and 24 g of sodium hydroxide (NaOH 
content: 0.6 mole) were dissolved in water to prepare 1 liter of a solution A (Si02 content: 0.45 mole). 
45 On the other hand, 216 g of zinc chloride (heptahydrate) was dissolved in water to prepare 1 liter of a 
solution B (ZnO content: 0.75 mole). 

Furthermore, 75 g of sodium aluminate (AI2O3 content: 2Q.5Q/o, Na20: 19.5Q/b) was diluted with water to 
prepare 1 liter of a liquid C (AI2O3 content: 0.15 mole). 

One liter of water was charged into a 5 liter beaker and, while stirring, the liquids A, B, and C were 
50 simultaneously added thereto at a feed rate of about 25 cc/min, respectively. The pH of the resultant reaction 
mixture was 7.0 after the addition. 

The reaction mixture obtained above was treated in \he same manner as in Example 1 . Thus, metal (zinc) salt 
of aluminum-containing silicate in the form of particles having a size of 8 to 16 meshes. 

The results are shown in Table 2. 

55 

Example 5 

A 100 g amount of sodium hydroxide {NaOH content: 2.5 mole) was dissolved in water to prepare 0.4 liters of 
a solution A. 

On the other hand, 109 g of zinc chloride (anhydrous salt) and 97 g of aluminum chloride (hexahydrate) were 
60 dissolved in water to prepare 1 liter of a solution B (ZnO content: 0.72 mole, AI2O3 content: 0.2 mole). 

One liter of water was charged into a 3 liter beaker and, while stirring, the solutions A and B were 
simultaneously added thereto at a feed rate of about 10 cc/min, respectively. The pH of the resultant reaction 
mixture was 10.0 after the addition. 

The stirring was further continued and, after aging for 30 minutes, the mixture was heated at a temperature 
65 of 90° C for 2 hours on a water bath. The reaction mixture thus obtained was filtered with aspiration, followed by 
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washing with water. , 

The cake obtained above and 31 g of finely divided silica (Mizukasil P-526N manufactured by Miausawa 
Chemical Co.) (dried at 110°C, Si02 content: 0.5 mole) were placed in a 1 liter autoclave, followed by adding 
water to make the total volume to 600 ml. The hydrothermal synthetic reaction was carried out at a temperature 
of 160°C for 3 hours under a stirring condition of 300 rpm. After cooling, the reaction product was collected 
and filtered to remove water, followed by drying at a temperature of 1 10° C. The resultant cake was shifted with 
a sieve to obtain metal (zinc) salt of aluminum-containing silicate in the form of white particles having a size of 8 
to 16 mesh. [ 
The results are shown in Table 2. 

t 

Example 6 f 

A 205 g amount of #3 sodium silicate (Si0 2 : 22.0%, Na 2 0: 7.0%) and 221 g of sodium hydroxide (NaOH 
content: 5.5 mole) were dissolved in water to prepare 1 liter of a solution A (Si02 content: 0.^5 mole). ; 

On the other hand, 180 g of zinc chloride (anhydrous salt) and 241 g of aluminum chloride (six hydrates) 
were dissolved in water to prepare 1 (iter of a solution B (ZnO content: 1.2 mole, ^263: 0.6 mole). 

Furthermore, hydrogel prepared by neutralizing, under an acidic condition of pH of 2 to 4, 330 g of the #3 
sodium silicate and about 80 g of hydrochloric acid (HCI: 35<>/o) was crushed and slurried in a home mixer to 
obtain a silica dispersion (Si0 2 content; 4.8%). ] - 

A 1 .5 kg amount of the silica dispersion (Si02 content: 1.2 mole) was charged into a5 liter beaker and, while 
stirring, the solutions A and B were simultaneously added thereto at a feed rate of about 25 cc/min, 
respectively. The pH of the resultant reaction mixture was 7.2 after the addition. t 

The stirring was further continued and aged for one hour. The reaction mixture thus obtained was filtered 
with aspiration, followed by washing with water and drying at a temperature of 1iq*C.The cake thus obtained 
was shifted with a sieve to obtain metal (zinc) salt of aluminum-containing silicate in the form of particles 
having a size of 8 to 16 mesh. : 

The results are shown in Table 2. 

Example 7 * ; /. 

A 220 g amount of #3 sodium silicate (Si0 2 : 22.0Q/0, Na 2 0: 7.00/o) and 80 g of sodium hydroxide (NaOH 
content: 2 mole) were dissolved in water to prepare 1 liter of a solution A (Si0 2 content: 0.8 mole). 

On the other hand, 180 g of zinc chloride (anhydrous salt) was dissolved In water to prepare 1 liter of a 
solution B (ZnO content: 1.2 mole). 

Furthermore, hydrogel prepared by neutralizing, under an acidic condition of pH of 2 to 4, 275 g of the #3 
sodium silicate and about 70 g of hydrochloric acid (HCI: 35%) was crushed and slurried in a hqme mixer tg 
obtain a silica dispersion. 

A 1.25 kg amount of the silica dispersion (Si0 2 content: 1.0 mole) was charged into a 5 liter glass vessel and, 
while stirring and maintaining the liquid temperature at 40° C, the solutions A and Bwere simultaneously added 
thereto at a feed rate of about 25 cc/min, respectively, the pH of the resultant reaction mixture was 7.3 after the 
addition. 

The stirring was further continued and aged for one hour. The reaction mixture thus obtained was filtered 
with aspiration, followed by washing with water and drying at a temperature of 110° C. The cake thus obtained 
was shifted with a sieve to obtain metal (zinc) silicate in the form of particles having a size of 8 to 16 mesh. 

The results are shown in Table 1. 

Example 8 

A 273 g amount of #3 sodium silicate (Si0 2 : 22.00/o, Naj>0: 7.0%) and 60 g of sodium hydroxide (NaOH 
content: 1.5 mole) were dissolved in water to prepare 1 liter of a solution A (SIO2 content: 1.0 mole). 

On the other hand, 34 g of silver nitrate and 225 g of aluminum nitrate (nonahfdrate) were dissolved in water 
to prepare 1 liter of a solution B (Ag 2 0 content: 0,1 mole, AI 2 <D3 content: 0.3 mole). 

One liter of water was charged into 5 liters beaker and, while stirring, the solutions A and B were 
simultaneously added thereto at a feed rate of about 25 cc/min, respectively. The pH of the resultant reaction 
mixture was 8.9. The stirring was further continued to effect the aging for one hour. The resultant cake was 
shifted with a sieve to obtain the metal (silver) salt of aluminum-containing silicate. 

The results are shown in Table 2. 

Examples 9 to 16 

Various metal salts of aluminum-containing silicate containing nickel, cobalt, iron, titanium, barium, tin, or 
zirconium were prepared in the same manner as in Example 8 by using the solutions A and B listed in Table 1 . 
The results are shown m Table 1 . 
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Example 17 

A 109 g amount of #3 sodium silicate (Si0 2 : 22.00/0, Na 2 0: 7.00/0} and 94 g of sodiurr* hydroxide (MaOH 
content; 2.35 mole) were dissolved in water to prepare 1 liter of a solution A (Si0 2 content: 0.4 mole). 

On the other hand, 47 g of copper chloride (anhydrous salt)', 43 g of zinc chloride (anhydrous salt) and 97 g 
of aluminum chloride (six hydrates) were dissolved in water to prepare 1 liter of a solution. B (CuO content: 0.35 5 
mole, ZnO content: 0.35 mole, AI2O3: 0.2 mole). 

One liter of water was charged into a 5 liter beaker and, while stirring, the solutions A and B were 
simultaneously added thereto at a feed rate of about 25 cc/min, respectively. The pH of tha* resultant reaction 
mixture was 6.8 after the addition. 

The stirring was further continued to effect the aging for one hour. The reaction mixture thus obtained was 10 
filtered with aspiration, followed by washihg with water and drying at a temperature of 11Q°C. The cake thus 
obtained was sifted with a sieve to obtain metal (zinc, copper) salt of aluminum-containing silicate in the form 
of bluish white particles having a size of 8 to 16 mesh. 

The results are shown in Table 2. 

15 

Comparative Example 1 

To 120 g of commercially available hydrous finely divided silica (Mizukasil P-78 manufactured by Mizusawa 
Chemical Co.) (Si02 content: 2.0 mole), 80 g of water was added and the mixture was mixed or kneaded in a 
mortar, followed by drying at a temperature of 110°C and, further, calcining at a temperature of 500° C for 2 
hours. The resultant cake was sifted with a sieve to obtain the white particles having a size of 8 to 16 mesh, 20 

The results are shown in Table 2. 

Comparative Example 2 

A 114 g amount of commercially available zinc carbonate (manufactured by Masaoka Chemical Co.) (ZnO 
content: 1 mole) was kneaded with 80 g of water and, after drying at a temperature of 1 10° C, the mixture was 25 
calcined at a temperature of 500° C for 2 hours. The resultant cake was sifted with a sieve to obtain white 
particles having a size of 8 to 16 mesh. 

The results are shown in Table 2. 

Comparative Example 3 3Q 
A 100 g amount of a commercially available silica-alumina catalyst (SI02 content: 66%, A! 2 03 content: 21 0/0) 

(Si0 2 content: 1.1 mole, Ai 2 03 content: 0,2 mole) was kneaded with 50 g of water and, after drying at a 

temperature of 1 10° C, the mixture was calcined at a temperature of 500° C for 2 hours. The resultant cake was 

sifted with a sieve to obtain white particles having a size of 8 to 16 mesh. 

The composition ratios of the three components and the specific surface areas of the particle products 35 

obtained in Examples 1 to 17 and Comparative Examples 1 to 3 are shown in Table 2. 
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Table 2 



Composition Batio 

of 3 Corrponent BET 



No.* 




SiCL 
2 

(mole%) 


MO 
n 

2 

(mole%) 


Al Q- 
2 3 

(mole%) 


bpecxrxc 
Sujrface 
Area 


Example 


1 


31 


54 


15 


210 


it 


2 


41 


38 


21 


205 


IT 


3 


40 


60 


o 


145 


tl 


4 


33 


56 


11 


218 


It 


5 


35 


51 


14 


133 


1* 


6 


50 


34 


16 


290 


11 


7 


60 


40 


o 


206 


M 


8 


67 


13 


20 


216 


It 


9 


55 


28 


17 


185 


It 


10 


55 


28 


17 


162 


If 


11 


^5 


28 


17 


nl .nf Q 


ft 


12 


55 


28 


17 


163 


fl 


13 


55 


28 


17 


171 


II 


14 


55 


28 


17 


160 


fl 


15 


55 


28 


17 


154 


II 


16 


55 


28 


17 


172 


It 


17 


31 


54 


15 


177 


Comparative Example 
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100 
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15 


220 
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Evaluation of Deodorizing Effect 

The following deodorizing amounts and deodorizing effects of the samples obtained in Examples 1 to 17 and 
Comparative Examples 1 to 3 as well as those of activated carbon were determined. The results are shown in 
Tables 3 and 4 below. 

Deodorizing Amount Test Method (Forced Pass-Through Method) 

An apparatus as shown in Fig. 1 was used. A gas reservoir 1 1 was filled with air containing hydrogen sulfide 
and ammonia in a given amount shown below. The air was forcibly circulated through a column 1 3 packed wfth 
the deodorizer sample by means of a pump 19, while controlling a flow rate to 200 mi/min by a flow meter 17. 

The gas volume was measured at the time when bad odors were detected in the outlet gas by a detecting 
tube 15. Thus, the deodorizing amount (mg/g) was calculated and represented as an index for a deodorizing 
amount or capability 5 

Hydrogen sulfide: 10,000 ppm 
Ammonia: 5,000 ppm 

Deodorizing Effect Test Method (Organoleptic Evaluation) 

As shown in Fig. 2, a partition screen 21 was stood on a base and a nose opening 23 for a smell bag was 
provided therein. A 1.8 liter bottle 27 used for mayonnaise was set at the back of the screen 21 and was 
connected via a soft plastic tube 25. 

A 1 g amount of the deodorizer sample 28 was placed in a standarized bottle cap having a diameter of 4 cm 
so that the surface area of the deodorizer sample in each test was made equal and the bottle was sealed with a 
polyethylene cap provided with a gas inlet. 

A bad odor was charged from the gas inlet so that the following predetermined gas concentrations were 
obtained. 

Initially set concentration 
ammonia: 250 ppm 
hydrogen sulfide: 10 ppm 
trimethylamine: 1 ppm 
ethylmercaptan: 1 ppm 



The bottle was kept under room temperature for 6 hours and, as shown in Fig. 2, an injector 29 was vertically 
set to naturally fall down the piston. Thus, the air in the mayonnaise bottle 27 was discharged substantially at 
the same flow rate. The odor was evaluated under the following criteria by a panel consisting of five members. 35 
Of the evaluated points the highest and lowest points were cut and the remaning three evaluated ptiinXs were 
averaged and the results were rounded to the nearest whole numbers. 



Evaluation Criteria 



Score 



Evaluation Criteria 



3 



Strong smell or odor 



45 



2 



Kinds of smell or odor are apprehended 
(recognizable threshold concentration) 
Smell is slightly detectable (detect- 
able threshold concentration) 



1 



50 



0 



No smell 



The results are as follows. 
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Table 3 
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11 


1 A 
Xfi 


zx. z 


Xo . J 




It 


15 


26,2 


11.2 


35 


11 


16 


20,4 


14.8 




II 


17 


45.9 


13.2 




Comparative Example 


1 


1.2 


6.2 


40 


ii 


2 


25.3 


2.3 




ii 


3 


3*3 


6.5 


45 


Activated Carbon 




11.2 


0.8 



As is clear from the results shown above, the present deodorizer samples exhibit remarkably increased 
deodorizing effects when compared to the activated carbon. 
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The zinc salt of aluminum-containing silicate (i.e., zinc Al-silicate) was formulated, as a deodorizer, into bs 
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various compositions. In each case, excellent deodorizing effects were observed. 
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Ex ample 18: Enzyme Bleaching Agent 

Ingredient: 

Polyoxyethylene nonyl phenyl ether 
Enzyme , alkaliprotease 
Sodium percarbonate 
Flavor 

Zinc Al-silicate 
Sodium carbonate 

Example 19; Soap 

Ingredient 

Soap base 
Titanium dioxide 
Flavor 

Zinc Al-silicate 
Purified water 

Example 20: Powdery Bath Salt 

Ingredient 

Sodium bicarbonate 
Dry sodium sulfate 
Flavor 

Coloring agent 
Zinc Al-silicate 



Example 21: Dentifrice 

Ingredient 

Glycerol 

Sodium carboxy cellulose 
Sodiuirr benzoate 



wt% 

1 

1 
80 

0.3 

1 

Balance 
100% 



wt% 
90 

0.5 

2 

0.5 

Balance 
100% 



wt% 

45 

42 
1.5 
0.5 

11 
100% 



wt% 

25 
1.4 
43.5 
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Silica 34*0 

Sodium lauryl sulfate 1*5 

Sodium monofluoro phosphate 0*76 

Titanium dioxide 0.4 

Zinc Al-silicate 1-2 

Flavor l-° 

Purified water Balance 

100% 

Example 22: Particle Detergent 

Ingredient wt% 

LAS-Na* 1 10 

AS-Na* 2 2 

AOS-Na* 3 10 

Zeolite (Type 4A) 16 

Sodium silicate 10 

Sodium carbonate 10 

Zinc Al-silicate 3.0 

Polyethylene glycol (Mw = 6000) 1.0 

Tinopal CBS-X* 4 0.2 

* 5 

Enzyme t Alkarase 2.0T 0.4 

Water 5 

Flavor 0.3 

Sodium sulfate Balance 

100% 



*1 Sodium linear C^^ alkyl benzene sulfonate 

*2 Sodium C 12 -16 alk y 1 su l fa " te 

*3 Sodium c i^ c j^q a-olefin sulfonate 

*4 Fluorescent brightener (Chiba-Geigy) 

*5 Enzyme was powder blended after spray drying 

Example 23; Hand Lotion 

Ingredient wt% 

Cetyl monostearate 1-0 

Isopropyl palmitate 4.0 

Polyethylene glycol 100 distearate 2.0 



16 
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Zinc Al-silicate 2 0 

Glycerol g q 

Sodium cetyl sulfate 5^0 

Manganese dioxide $.1 

Coloring agent, Flavor, Preservative g.s-. 

Water Balance 

"100% 

Example 24: Chewing Gum 

Ingredient ^ , wt% 

Gum base 2 0 

Sugar _ .... 16 ; 

Isomaltose 20 

Maltose 20 

Corn syrup 11.3 

Starch syrup '.. n. 5 

Flavor 0#5 

Zinc Al-silicate q # 5 

Hemoglobin ^ 2 

'•100% . ; 

Example 25: Liquid Cleanser • 

Ingredient _ wt% 

Quartz sand (Ave. particle . size 20vim) SO 

Zinc Al-silicate 10 

Sodium c io~ C l4 alk Y 1 benzene sulfonate 3.0 

Coconut fatty acid diethanolamide 3.0 

Trisodium citrate 3.0 : v 

Sodium p-toluene sulfonate 3.0 

Purified water Balance .[''-'l,, 

100% r 

Example 26: Toiletary Detergent 

Ingredient _ w t% 

Sodium polyacrylate (polymerization 0.5 

degree = 100,000) 

Sodium polyoxyethylene (p « 3) C 12 - c 14 0.2 

17 
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alkylether sulfate 

Zinc Al-silicate 5 

Silica sand (Ave* particle size = 12 ym) 8,0 

Ethylene glycol 2.0 

1, 2-Benzisothiazoline-3-one 0 . 2 

Limonen 0.03 

Water Balance 

100% 



Example 27 

20 A 1 .3 g amount of zinc Al-silicate was filled, together with 48.7 g of fron gas (3:7 mixture of Fron 1 1 and Fron 
12), into a container to prepare a small sized powder spray. This powder spray suppressed axilla smell or 
tragomaschaiia when sprayed on the axilla. 

Example 28 

25 The comparative deodorizing tests using the present deodorizer and comparative deodorizers were carried 
out with respect to four components, ethylmercaptan, hydrogen sulfide, ammonia, and methyiamine, which 
represent the menstrual smell. The deodorizing test was carried out as follows. The results are shown in Table 
5. 

30 Deodorizing Test 

A 0.1 g amount of the sample was charged into a 500 ml injector and one type of a smelling liquid was 
dropwise added to the approximately center portion of the sample from the open mouth of the injector by a 
micro syringe, followed by immediately plugging the open mouth. The injector was laid for one hour in a 
constant temperature and constant humidity vessel at 35° C and 85Q/o R.H. The injector was shaken every 30 
minutes, whereby the inside air was mixed. 

Thereafter, one end of a gas detecting tube was corrected to a rubber tube provided at the opening mouth 
of the injector and the other end was attached to a gas detector (i.e., Kitagawa type model AP-1 or No. 400). 
Thus, the gas concentration A was determined. 

On the other hand, three piled Toyo filter papers (No. 2, 55 mm diameter) , instead of the sample, were placed 
in the 500 ml injector. The smelling liquid was dropwise added in the same manner as mentioned above. Thus, 
the gas concentration B (i.e., blank value) was determined in the same manner as mentioned above. 

The deodorizing efficiency was determined as follows. 
Deodorizing efficiency (%) « (1 --§-) x 100 

45 

The results are shown in Table 5. In Table 5, the zinc aluminosilicate was white powder having a composition, 
in terms of a mole ratio, of ZnO:Al203:Si02 = 50:20:30 and the polymer absorbent was white powder 
comprising crossiinked product of sodium polyacrylate. In the above-mentioned deodorizing tests, a mixture 
of 40 parts by weight of the zinc aluminosilicate and 100 parts by weight of the polymer absorbent was used as 
50 a sample according to the present invention. On the other hand, the magnesium aluminosilicate used as a 
comparative sample in this test, was a white powder having a composition of MgO:Al203:Si02 — 30:40:30 
(mole ratio). 

55 
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Table 5 



Run 
No. 



Deodorizing Efficiency (%) 



Sample 



Ethyl- 



Hydrogen 



, w . a Rethyl 
mercaptan sulfide OTn ^ amine 



1 Zn alurtiino silicate + 
Polymer absorbent 

2* Mg alumino silicate + 
Polymer absorbent 

3* Zn alumino silicate 

4* Polymer absorbent 



92 

35 

90 
0 



99 

70 

99 
0 



90 

85 

80 
87 



83 

76 

82 
76 



w 



15 



20 



Blank Smell Cone* (ppm) 



(60) 



(90) (625) (150) 



* Comparative Example 



Example 29 

Sanitary napkins each comprising a laminate obtained by laminating, from the surface side, a rayon staple 
cotton fiber layer (30 g/m 2 ), a pulp layer (250 g/m 2 ), each deodorant layer (0.3 g) listed in Table 8 t and an 
absorbing paper layer (a thin paper sheet (30 g/m 2 ) x 3 sheets) were prepare^ The sanitary napkin was 
covered with a polyethylene laminated paper except for the surface thereof, followed by entirely wrapping with 
non-woven cloth (16 g/m 2 ). In the samples used in Run Nos. 1 and 2, the deodorizer iayer was composed of 
the two layer structure, i.e., the copper poiyrner absorbent layer and the lower inorganic powder layer. 

Thereafter, the napkin prepared above was placed in a 1 liter bottle and smelling or odoring substances 
v/ere dropped thereinto in a given amount by a microsyringe, thereafter, the bottle was laid for one hour under 
the conditions of 35°C and 85°C FLH. in a constant tempera ture and constant humidity bath. Thereafter, the 
existence of an odor was determined an expert panel composed of five members. The results are determined 
according to the following evaluation standard. 

(-): No odor 

(±): Slight odor 

( + ): Strong odor 

The results are shown in Table 6. 
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Table 6 



Deodorizing Efficiency (%) 





Bun 
No. 


Ssmple 


Ethyl- 
mercaptan 


Hydrogen 
sulfide 




Methyl 
amine 


10 


1 


Zn alumino silicate (40 parts) + 
Polymer absorbent (100 parts) 










15 


2* 


Mg alumino silicate (40 parts) + 
Polymer absorbent (100 parts) 




+ 




+ 




3* 


Zn alumino silicate 










20 


4* 


Polymer absorbent 


+ 


4- 




- * + 




5* 


Activated carbon 






+ 




25 




Blank Smell Cone, (ppm) 


(60) 


(90) 


(625) 


(150) 



* Comparative Example 



30 > 



Example 30 

Zinc aiuminosilicate having a composition of 31 mole°/o S1O2, 54 moie°/o ZnO, and 15 moieo/o AI2O3 was 
obtained in the form of white powder in the same manner as in Example 1. The Hunter's wholeness of the 
resultant powder was 95<>/o, as determined by means of Automatic Refractometer Model TR-600 manufactured 
by Tokyo Denshoku. 

The deodorizing power of this powder was evaluated as follows. 

Into a 20 liter polyethylene bucket, 10 liters of water and 50 g of pulp were charged and uniformly dispersed, 
while stirring, to prepare a liquid A, 

On the other hand, 30 g of zinc aiuminosilicate obtained above was charged into a 10 liter polyethylene 
bucket, followed by dispersing in water. Thus, a liquid B was prepared. 

The liquied B was added, while stirring, to the liquid A to adjust the final volume to 16 liters. From 0.75 liter of 
the resultant mixture, a sheet was made by using a standard hand paper making machine (manufactured by 
Toyo Seiki Co.). Thus, a deodorizing sheet was prepared. The content of the zinc aiuminosilicate was about 
250/o after air drying. 

The resultant deodorizing sheet obtained above was white and excellent in the visual appearance thereof 
and the zinc aiuminosilicate was firmly supported. 

The deodorizing sheet was then cut to a size of 5 cm x 5 cm and used as sample sheets for determining the 
deodorizing power against offensive or unpleasant odors as follows. 

That is, a sample deodorizing sheet and 5 ml of 28°/o aqueous ammonia (i.e., initial ammonia 
concentration —» 1000 ppm) were placed in a 1.8 liter bottle used for mayonnaise and the ammonia 
concentration after the elapse of a given time was measured. The results are shown in Table 7. 

As a Comparative Example, a sample sheet having the same size composed of activated carbon and fiber 
was evaluated. The results are also shown in Table 7. 
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Table 7; Ammonia Concentration (ppm) 



Time 




Example 


Comparative Example 


5 


after 30 


min. 


75 


650 




after 1 


hr 


5 


500 




after 2 


hrs 


Not detected 


430 


10 



When the deodorizing sheet was placed at a triangle corner of a sink, not only the unpleasant odor derived 
from leftover meal was effectively suppressed, but also the slimy or blackish phenomemon at the corner 
disappeared. 



Claims 



1. A deodorizer comprising, as an effective component, at least one compound selected from the 
group consisting of metal silicates and metal salts of aluminum-containing silicates having a following 
composition, in terms of an oxide: 



as a deodorizer and (ii) a polymer absorbent powder as a liquid absorbent. 

4. Sanitary goods as claimed in claim 3, wherein the amount of the inorganic white powder is 5 to 80 
parts by weight, based on 100 parts by weight of the polymer absorbent powder. 

5. A deodorizing sheet comprising, as an effective component, zinc aiuminosiHcate having a following 
composition, in terms of an oxide, dispersed or supported on a porous sheet: 



15 



Eexample 31 

Zinc aluminosilicate having a composition of 41 moleO/o Si0 2 , 38 mole0/o ZnO, and 2t moleQ/o Al 2 0 3 was 
obtained in the form of white powder in the same manner as in Example 2. The Hunter's whileness of the 
resultant powder was 880/ 0| as determined by means of, Automatic Refractometer Model TR-600 on 
manufactured by Tokyo Denshoku. *° 

The deodorizing power of this powder was evaluated as follows. 

Into a 20 liter polyethylene bucket, 10 liters of water and 70 g of pulp were charged and uniformly dispersed 
while stirring, to prepare a liquid A. ~ 

On the other hand, 80 g of zinc aluminosilicate obtained above was charged Into a 10 liter polyethylene ^ 
bucket, followed by dispersing in water. Thus, a liquid B was prepared. 

The liquid B was added, while stirring, to the liquid A to against the final volume to 16 liters. From 0 8 liters of 
the resultant mixture, a sheet was made by using a standard hand paper making machine (manufactured by 
Toyo Seiki Co.). Thus, a deodorizing sheet was prepared. The content of the zinc aluminosilicate was about 
50o/o after air drying. 
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S\Oz: 5to80mole0/o 
MOf: 5to65mole°/o 

Ai 2 03 : 0 to 60 moleo/o 45 

wherein M represents at least one metal selected from the group consisting of zinc, copper, silver, cobalt, 
nickel, iron, titanium, barium, tin, and zirconium, and n is a valence of the metal. 

2. A deodorizer as ciaimed in claim 1, wherein a synthetic metal silicate or synthetic metal salts of m 
aluminum-containing silicate having a specific surface area of 100 m*/g or more, determined according to 

a BET method is used as the effective component. 

3. Sanitary goods comprising (i) an inorganic white powder having a following composition, in terms of 
an oxide: 

ZnO: 5to60moie0/o 55 
S1O2: 5to80moieo/o 
AI2O3 : 0 to 60 moleo/o 
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QCID: <FP 0 2RPPR7A? I > 



0 282 287 



S1O2: 5 to 80 moleo/o 

ZnO: 5to65mo!e0/o 

AI2O3 : 1 to 60 moleo/o 
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Fig. 1 
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Fig. 2 




